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PROSTATE SPECIFIC PROTEINS EXPRESSED IN 
CANCER AND METHODS OF USE THEREOF 

5 

FIELD OF THE INVENTION 

10 

The present invention relates to novel prostate specific transcripts 
expressed in most, if not all, prostate cancers, and potential uses in the 
screening, diagnosis, and treatment of prostate cancer, as well as the use of 
15 such transcripts for screening potential anti-cancer agents, including small 
organic compounds and other molecules, and development of therapeutic 
agents. 

20 BACKGROUND OF THE INVENTION 

Cancer-linked genes are valuable in that they indicate genetic differences 
between cancer cells and normal cells, such as where a gene is expressed in a 
cancer cell but not in a non-cancer cell, or where said gene is over-expressed or 

25 expressed at a higher level in a cancer as opposed to normal or non-cancer cell. 
In addition, the expression of such a gene in a normal cell but not in a cancer 
cell, especially of the same type of tissue, can indicate important functions in the 
cancerous process. For example, screening assays for novel drugs are based on 
the response of model cell based systems in vitro to treatment with specific 

30 compounds. Such genes are also useful in the diagnosis of cancer and the 
identification of a cell as cancerous. Gene activity is readily measured by 
measuring the rate of production of gene products, such as RNAs and 
polypeptides encoded by such genes. Where genes encode enzyme proteins, 
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changes in the enzyme activity, including increased expression or change in 
activity due to mutation, are an indication of neoplastic activity. In addition, where 
said polypeptides represent cell surface antigens, available for detection or 
modulation through specific agents, such as antibodies, such as antibodies 
5 complexed with a cytotoxic agent, such as an apoptotic agent, the presence or 
absence of such antigen, or increased expression thereof, is useful for diagnosis 
and treatment of cancerous conditions. In accordance with the present invention, 
a cancer-linked gene has been identified and its putative amino acid sequence 
worked out. Such gene is over-expressed in prostate cancer cells and is useful in 

1 0 the diagnosing of cancer, the screening of anticancer agents and the treatment of 
cancer using such agents, especially in that this gene encodes an enzyme that 
provides a ready target for anti-tumor agents, including both antibodies that may 
bind to the protein as well as agents, such as small organic compounds, that 
modulate the activity of the enzyme, such as where the activity is correlated with 

1 5 cancerous characteristics and the agent serves to inhibit enzyme activity and 
thereby ameliorate, or prevent, the cancerous condition. 



20 

BRIEF SUMMARY OF THE INVENTION 

In accordance with the present invention, there is provided herein a 
cancer specific gene, linked especially to prostate cancer, or otherwise involved 
25 in the cancer initiating and facilitating process and the derived amino acid 
sequence thereof, including a polypeptide encoded by said gene (and the cDNA 
encoding said polypeptide), which polypeptide has cytochrome P450 oxidase 
activity. 



30 In one aspect, the present invention relates to a process for identifying an 

agent that modulates the activity of a cancer-related gene comprising: 



(a) contacting a compound with a cell containing a gene that corresponds 
to a polynucleotide having the sequence of SEQ ID NO: 2 or 4 and under 
conditions promoting the expression of said gene; and 

(b) detecting a difference in expression of said gene relative to when said 
5 compound is not present 

thereby identifying an agent that modulates the activity of a cancer-related 

gene. 

In various embodiments of such a process, the cell is a cancer cell and the 
1 0 difference in expression is a decrease in expression. Such polynucleotide may 
also include the sequence of SEQ ID NO: 2 or 4 (a cDNA) where a recombinant 
cell is used for screening, which cell has been genetically engineered to 
comprise and express said cDNA. . 

1 5 In another aspect, the present invention relates to a process for identifying 

an anti-neoplastic agent comprising contacting a cell exhibiting neoplastic activity 
with a compound first identified as a cancer related gene modulator using an 
assay process disclosed herein and detecting a decrease in said neoplastic 
activity after said contacting compared to when said contacting does not occur. 

20 

The present invention also relates to a process for identifying an anti- 
neoplastic agent comprising administering to an animal exhibiting a cancer 
condition an effective amount of an agent first identified according to a process of 
one of one of the assays disclosed according to the invention and detecting a 
25 decrease in said cancerous condition. 

The present invention further relates to a process for determining the 
cancerous status of a cell, comprising determining an increase in the level of 
expression in said cell of at least one gene that corresponds to a polynucleotide 
30 having the sequence of SEQ ID NO: 2 or 4 and wherein an elevated expression 
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relative to a known non-cancerous cell indicates a cancerous state or potentially 
cancerous state. 

The present invention additionally relates to an isolated polypeptide, 
5 encoded by one of the polynucleotide transcripts disclosed herein, comprising an 
amino acid sequence homologous to the amino acid sequence of SEQ ID NO: 3 
or 5 wherein any difference between said amino acid sequence and the 
sequence of SEQ ID NO: 3 or 5 is due solely to conservative amino acid 
substitutions and wherein said isolated polypeptide comprises at least one 
1 0 immunogenic fragment. 

The present invention also relates to an antibody that reacts with a 
polypeptide as disclosed herein, preferably a polypeptide comprising the amino 
acid sequence of SEQ ID NO: 3 or 5. Such an antibody may be polyclonal, 
1 5 monoclonal, recombinant or synthetic in origin. 

In one such embodiment, said antibody is associated, either covalently 
or non-covalently, with a cytotoxic agent, for example, an apoptotic agent. 
Thus, the present invention relates to an immunoconjugate comprising an 
20 antibody of the invention and a cytotoxic agent. 

The present invention also relates to a process for treating cancer 
comprising contacting a cancerous cell with an agent having activity against an 
expression product encoded by a gene sequence corresponding to that of SEQ 
25 ID NO: 2 or 4. In one such embodiment, the cancerous cell is contacted in vivo. 

The present invention further encompasses an immunogenic composition 
comprising a polypeptide disclosed herein, as well as compositions formed using 
antibodies specific for these polypeptides. 

30 
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The present invention is also directed to uses of such compositions. Such 
uses include a method for treating cancer in an animal afflicted therewith 
comprising administering to said animal an amount of an immunogenic 
composition of one or more of the polypeptides disclosed herein where such 
5 amount is an amount sufficient to elicit the production of cytotoxic T lymphocytes 
specific for a polypeptide of the invention, preferably a polypeptide incorporating 
the sequence of SEQ ID NO: 3 or 5. In a preferred embodiment, the animal to be 
so treated is a human patient. 

10 

DEFINITIONS 

As used herein, the terms "portion," "segment," and "fragment," when used 
1 5 in relation to polypeptides, refer to a continuous sequence of residues, such as 
amino acid residues, which sequence forms a subset of a larger sequence. For 
example, if a polypeptide were subjected to treatment with any of the common 
endopeptidases, such as trypsin or chymotrypsin, the oligopeptides resulting from 
such treatment would represent portions, segments or fragments of the starting 
20 polypeptide. When used in relation to a polynucleotides, such terms refer to the 
products produced by treatment of said polynucleotides with any of the common 
endonucleases. 

As used herein, the term "isolated" means that the material is removed from 
25 its original environment (e.g., the natural environment if it is naturally occurring). It 
could also be produced recombinantly and subsequently purified. For example, a 
naturally-occurring polynucleotide or polypeptide present in a living animal is not 
isolated, but the same polynucleotide or polypeptide, separated from some or all of 
the coexisting materials in the natural system, is isolated. Such polynucleotides, for 
30 example, those prepared recombinantly, could be part of a vector and/or such 
polynucleotides or polypeptides could be part of a composition, and still be isolated 



in that such vector or composition is not part of its natural environment. In one 
embodiment of the present invention, such isolated, or purified, polypeptide is 
useful in generating antibodies for practicing the invention, or where said antibody 
is attached to a cytotoxic or cytolytic agent, such as an apoptotic agent. 

5 

The term "percent identity 4 ' or "percent identical," when referring to a 
sequence, means that a sequence is compared to a claimed or described 
sequence after alignment of the sequence to be compared (the "Compared 
Sequence") with the described or claimed sequence (the "Reference Sequence"). 
1 0 The Percent Identity is then determined according to the following formula: 

Percent Identity = 100 [1-(C/R)] 

wherein C is the number of differences between the Reference Sequence and the 
15 Compared Sequence over the length of alignment between the Reference 
Sequence and the Compared Sequence wherein (i) each base or amino acid in the 
Reference Sequence that does not have a corresponding aligned base or amino 
acid in the Compared Sequence and (ii) each gap in the Reference Sequence and 
(Hi) each aligned base or amino acid in the Reference Sequence that is different 
20 from an aligned base or amino acid in the Compared Sequence, constitutes a 
difference; and R is the number of bases or amino acids in the Reference 
Sequence over the length of the alignment with the Compared Sequence with any 
gap created in the Reference Sequence also being counted as a base or amino 
acid. 

25 

If an alignment exists between the Compared Sequence and the Reference 
Sequence for which the percent identity as calculated above is about equal to or 
greater than a specified minimum Percent Identity then the Compared Sequence 
has the specified minimum percent identity to the Reference Sequence even 
30 though alignments may exist in which the hereinabove calculated Percent Identity is 
less than the specified Percent Identity. 
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As known in the art "similarity" between two polypeptides is determined by 
comparing the amino acid sequence and its conserved amino acid substitutes of 
one polypeptide to the sequence of a second polypeptide. 

5 

In accordance with the present invention, the term "DNA segment" or 
"DNA sequence" refers to a DNA polymer, in the form of a separate fragment or 
as a component of a larger DNA construct, which has been derived from DNA 
isolated at least once in substantially pure form, i.e., free of contaminating 

10 endogenous materials and in a quantity or concentration enabling identification, 
manipulation, and recovery of the segment and its component nucleotide 
sequences by standard biochemical methods, for example, using a cloning 
vector. Such segments are provided in the form of an open reading frame 
uninterrupted by internal nontranslated sequences, or introns, which are typically 

1 5 present in eukaryotic genes. Sequences of non-translated DNA may be present 
downstream from the open reading frame, where the same do not interfere with 
manipulation or expression of the coding regions. 

The term "coding region" refers to that portion of a gene which either 
20 naturally or normally codes for the expression product of that gene in its natural 
genomic environment, i.e., the region coding in vivo for the native expression 
product of the gene. The coding region can be from a normal, mutated or altered 
gene, or can even be from a DNA sequence, or gene, wholly synthesized in the 
laboratory using methods well known to those of skill in the art of DNA synthesis. 

25 

In accordance with the present invention, the term "nucleotide sequence" 
refers to a heteropolymer of deoxyribonucleotides. Generally, DNA segments 
encoding the proteins provided by this invention are assembled from cDNA 
fragments and short oligonucleotide linkers, or from a series of oligonucleotides, 
30 to provide a synthetic gene which is capable of being expressed in a recombinant 
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transcriptional unit comprising regulatory elements derived from a microbial, 
eukaryotic or viral operon. 

The term "expression product" means that polypeptide or protein that is the 
5 natural translation product of the gene and any nucleic acid sequence coding 
equivalents resulting from genetic code degeneracy and thus coding for the 
same amino acid(s). 

The term "active fragment," when referring to a coding sequence, means a 
10 portion comprising less than the complete coding region whose expression 
product retains essentially the same biological function or activity as the 
expression product of the complete coding region. 

The term "primer" means a short nucleic acid sequence that is paired with 
1 5 one strand of DNA and provides a free 3 -OH end at which a DNA polymerase 
starts synthesis of a deoxyribonucleotide chain. 

The term "promoter" means a region of DNA involved in binding of RNA 
polymerase to initiate transcription. The term "enhancer" refers to a region of 
20 DNA that, when present and active, has the effect of increasing expression of a 
different DNA sequence that is being expressed, thereby increasing the amount 
of expression product formed from said different DNA sequence, 

The term "open reading frame (ORF)" means a series of triplets coding for 
25 amino acids without any termination codons and is a sequence (potentially) 
translatable into protein. 

As used herein, reference to a "DNA sequence" includes both single 
stranded and double stranded DNA, Thus, the specific sequence, unless the 
30 context indicates otherwise, refers to the single strand DNA of such sequence, 
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the duplex of such sequence with its complement (double stranded DNA) and the 
complement of such sequence. 

As used herein, "corresponding genes" refers to genes that encode an 
5 RNA that is at least 90% identical, preferably at least 95% identical, most 
preferably at least 98% identical, and especially identical, to an RNA encoded by 
one of the nucleotide sequences disclosed herein (i.e., SEQ ID NO: 1, 2, 3 and 
4). Such genes will also encode the same polypeptide sequence as any of the 
sequences disclosed herein, preferably SEQ ID NO: 1, 2, 3 and 4, but may 

10 include differences in such amino acid sequences where such differences are 
limited to conservative amino acid substitutions, such as where the same overall 
three dimensional structure, and thus the same antigenic character, is 
maintained. Thus, amino acid sequences may be within the scope of the present 
invention where they react with the same antibodies that react with polypeptides 

1 5 comprising the sequences of SEQ ID NO: 5 and 6. A "corresponding gene" 
includes splice variants thereof. 

The genes identified by the present disclosure are considered "cancer- 
related" genes, as this term is used herein, and include genes expressed at 

20 higher levels (due, for example, to elevated rates of expression, elevated extent 
of expression or increased copy number) in cancer cells relative to expression of 
these genes in normal (i.e., non-cancerous) cells where said cancerous state or 
status of test cells or tissues has been determined by methods known in the art, 
such as by reverse transcriptase polymerase chain reaction (RT-PCR) as 

25 described in the Examples herein. In specific embodiments, this relates to the 
genes whose sequences correspond to the sequences of SEQ ID NO: 2 and 4. 

As used herein, the term "conservative amino acid substitutions" are 
defined herein as exchanges within one of the following five groups: 

30 

I. Small aliphatic, nonpolar or slightly polar residues: 
9 



Ala, Ser, Thr, Pro, Gly; 

II. Acids or amindes: 

Asp, Asn, Glu, Gin; 

III. Basic residues: 
5 His, Arg, Lys; 

IV. Aliphatic residues: 

Met Leu, Me, Val, Cys 

V. Aromatic residues: 

Phe, Tyr, Trp 



DETAILED SUMMARY OF THE INVENTION 

15 The present invention relates to processes for utilizing a nucleotide 

sequence for a cancer-linked gene, polypeptides encoded by such sequences 
and antibodies reactive with such polypeptides in methods of treating and 
diagnosing cancer, preferably prostate cancer, and in carrying out screening 
assays for agents effective in reducing the activity of cancer-linked genes and 

20 thereby treating a cancerous condition. 

In accordance with the present invention, the sequences of the 
polynucleotides and polypeptides of the invention are as follows: 

25 SEQIDNO:1 -AF1 09300 

GCCTCATCCCTGGGTTGTGGTGTGGACATTGTGGGTGTCTCCACAGGAGCC 
CCAGGGCCACGAAAGCTGGGGTGGCCTCTGCCCCTTCTGGGGTTCCTTTTC 
CTGCACAGCTGCTTTCTGACTCCACCCACAGCTGGGAGCAGGTGCCGGAG 
30 CCCCGGCCTGCATGGCCCTGTGAAGGCCACTCTGGGCGTTTGGGTGGGCG 
TGAGTGCCTTCCTCTGCTCCCAGCATGTGGTTTTCTCCGTTGGCCGCCTCC 
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TGGACCTCCTGGTGCCTGACATCCCAGAGTCTGTGGAGATCAAAGTGAAGC 
GGGAGTACTACCTGGCTAAGCAGGCACTGGCTGAGAATGAGGTTCTTTTTG 
GAACGAACGGAACAAAGGATGAGCAGCCCGAGGGCTCAGAGCTCAGCTCC 
CACTGGACACCCTTCACGGTTCCCAAGGCCAGCCAGCTGCAGCAGTGACG 
5 CCTGGAAGGACATCTGGTGGTCCTTAGGGGAGTGGCCCCTCCTGAGCCCT 
GCGAGCAGCGTCCTTTTCCTCTTCCCTCAGGCAGCGGCTGTGTGAACCGCT 
GGCTGCTGTTGTGCCTCATCTCTGGGCACATTGCCTGCTTCCCCCCAGCGC 
CGGCTTCTCTCCTCAGAGCGCCTGTCACTCCATCCCCGGCAGGGAGGGAC 
CGTCAGCTCACAAGGCCCTCTTTGTTTCCTGCTCCCAGACATAAGCCCAAG 

1 0 GGGCCCCTGCACCCAAGGGACCCTGTCCCTCGGTGGCCTCCCCAGGCCCC 
TGGACACGACAGTTCTCCTCAGGCAGGTGGGCTTTGTGGTCCTCGCCGCC 
CCTGGCCACATCGCCCTCTCCTCTTACACCTGGTGACCTTCGAATGTTTCAG 
AGCGCAGGGCCGTTCTCCCTCGTGTCCTCTGGACCCACCCGCCCCTTCCT 
GCCCTGTTTGCGCAGGGACATCACCCACATGCCCCAGCTCTCGGACCCTG 

1 5 CAGCTCTGTGTCCCAGGCCACAGCAAAGGTCTGTTGAACCCCTCCCTCCAT 
TCCCAGTTATCTGGGTCCTCTGGATTCTTCTGTTTCTTGAATCAGGCTCTGC 
TTTCCCCCTAGCCACTACAGGCAGCCTCTGACAGTGCCGCTTTACTTGCATT 
CTGCAGCAATTACATGTGTCCTTTTGATGCTTGCCCAACTTCCCTCCCTCTC 
CCAGCTCCTGGCCCCTGGCCCAGGGCCCCTCTTGCTGI I I I I ACCTCTGTT 

20 CCTTGGGGCCTAGTACCCAGCAAGCACCCAAATGGGGGAGGTTTTGGGAT 
GAGAGGAGGAAACGTGTATACCTGTAACATGTGGTGGCTCTTCCCCCAGAA 
GTTTGTGTTCATACATAATTGTTTTCCACGGTGGATCATAATGTGACGTGCA 
GTTCTGCCCTGTGCTGGGGAGCCACATGAAGCTTCCCCTGGCTAACTTGCT 
ACCCCGCAGCAATCCCAGTGTGGCTGTCTGCTTGCTAAAAAATGGATCTGT 

25 GCTCATCTGTATTGATGTCCTTGGAGTTCTACAAGTGGAACTTAAGTGTCAA 
AAAGAATATGTGGTTTTTAGGGGGATCCTCTAGAGTCGACCT 



SEQ ID NO: 2 - PCa3 RACE 

30 



caaggtgagggcatgcgaatggctgccactgcctgggcggggctccaagggccacccctccccaccctctgtc 
ccgcagtgaggacgggactctactgccgagaccaggctcacgctgagaggtgggccatgacctccgagacct 
cttccggaagccactgtgccaggatgctgcggcgacgggcccaggaagaggacagcaccgtcctgatcgat 
gtgagcccccctgaggcagagaagaggggctcttacgggagcacagcccacgcctcggagccaggtggac 
5 agcaagcggccgcctgcagagctgggagtcctgccaagccccggatcgacttcgtcctcgtttgggaggagg 
acctgaagctagacaggcagcaggacagtgccgcccgggacagaacagacatgcacaggacctggcggg 
agacttttctggataatcttcgtgcggctgggctgtgtgtagaccagcaggacgtccaggacgggaacaccaca 
gtgcactacgccctcctcagcgcctcctgggctgtgctctgctactacgccgaagacctgcgcctgaagctgccc 
ttgcaggagttacccaaccaggcctccaactggtcggccggcctgctggcatggctgggcatccccaacgtcct 

10 gctggaggttgtgccagacgtaccccccgagtactactcctgccggttcagagtgaacaagctgccacgcttcct 
cgggagtgacaaccaggacaccttcttcacaagcaccaagaggcaccaaattctgtttgagatcctggccaag 
accccgtatggccacgagaagaaaaacctgcttgggatccaccagctgctggcagagg gtgtcctcag 
tgccgccttc cccctgcatg acggcccctt caagacgccc ccagagggcc cgcaggctcc 
acgcctcaac cagcgccaag tccttttcca gcactgggcg cgctggggca agtggaacaa 

1 5 gtaccagccc ctggaccacg tgcgcaggta cttcggggag aaggtggccctctacttcgc ctggctcggg 
ttttacacag gctggctcct gccagcggca gtggtgggca cactggtgtt cctggtgggc tgcttcctgg 
tgttctcaga catacccacg caggaactgt gtggcagcaa ggacagcttc gagatgtgcc cactttgcct 
cgactgccct ttctggctgc tctccagcgc ctgtgccctg gcccaggccggccggctg ttcgaccacg 
gcggcaccgt gttcttcagc ttgttcatgg cactgtgggc cgtgctgctg ctggagtact ggaagcggaa 

20 gagcgccacg ctggcctacc gctgggactg ctctgactac gaggacactg aggagaggcc 
tcggccccag tttgccgcct cagcccccat gacagccccg aaccccatca cgggtgagga 
cgagccctac ttccctgaga ggagccgcgc gcgccgcatg ctggccggct ctgtggtgat cgtggtgatg 
gtggccgtgg tggtcatgtg cctcgtgtct atcatcctgt accgtgccat catggccatc gtggtgtcca 
ggtcgggcaa cacccttctc gcagcctggg cctctcgcat cgccagcctc acggggtctg tagtgaacct 

25 cgtcttcatc ctcatcctct ccaagatcta tgtatccctg gcccacgtcc tgacacgatg ggaaatgcac 
cgcacccaga ccaagttcga ggacgccttc accctcaagg tgttcatctt ccagttcgtc aacttctact 
cctcacccgt ctacattgcc ttcttcaagg gcaggtttgt gggataccca ggcaactacc acaccttgtt 
tggagtccgc aatgaggagtgcgcggctg gaggctgcct gatcgagctg gcacaggagc tcctggtcat 
catggtgggc aagcaggtca tcaacaacat gcaggaggtc ctcatccc ga agctaaaggg 

30 ctggtggcag aagttccggc ttcgctccaa gaagaggaag gcgggagctt ctgcaggggc 
tagccagggg ccctgggagg acgactatga gcttgtgccc tgtgagggtc tgtttgacga gtacctggaa 
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atggtgctgcagt tcggcttcgt caccatcttc gtggccgcct gtccgctcgc gccgctcttc gccctgctca 
acaactgggt ggagatccgc ttggacgcgc gcaagttcgt ctgcgagtac cggcgcccgg 
tggccgagcg cgcccaggac atcggcatct ggttccacat cctggcgggc ctcacgcacc tggcggtcat 
cagcaacgcc ttcctcctgg ccttctcgtc cgacttcctg ccgcgcgcct actaccggtg gacccgcgcc 
5 cacgacctgc gcggcttcct caacttcacg ctggcgcgag ccccgtcctc cttcgccgcc gcgcacaacc 
gcacgtgcag tgtagcagga cgagtcgcag acagaactcct cagacaccgg attaaagaagg 
aagaggttttt 

ttattcggccgggggcgtcggcagactcgtgtcttcagagcggagctcgccgaaaaagaaattcttagccctttg 
aagggcttacaactctaagggtctacgtgaaagagtcataatagatcaa gtatcgggct ttccgggatg 

10 acgatggaca ttattcccag acctactgga atcttcttgc catccgcctg gccttcgtca ttgtgtttga 
ggtagccgag gcacctgctg gttctcccat ccatggcatg aggccccgac cctgtgcttt gcctaattcg 
agcacgtg gtgagg ggtcggtgcc gtcacttcct gctgtgtcat cttggtcaaa tcagagctct 
tctctgcacc tgcgttttcc ctgcctggcc tcatccctgg gttgtggtgt ggacattgtg ggtgtctcca 
caggagcccc agggccacga aagctggggt ggcctctgcc ccttctgggg ttccttttcc tgcacagctg 

1 5 ctttctgact ccacccacag ctgggagcag gtgccggagc cccggcctgc ctggccctgt gaaggccact 
ctgggcgttt gggtgggcgt gagtgccttc ctctgctccc agcatgtggt tttctccgtt ggccgcctcc 
tggacctcct ggtgcctgac atcccagagt ctgtggagat caaagtgaag cgggagtact acctggctaa 
gcaggcactg gctgagaatg ag gttct ttttggaacg aacggaacaa aggatgagca gcccgagggc 
tcagag etc agctcccact ggacaccctt cacggttccc aaggccagcc agetgeagea gtgacgcctg 

20 gaaggacatc tggtggtcct taggggagtg gcccctcctg agccctgcga gcagcgtcct tttcctcttc 
cctcaggcag cggctgtgtg aaccgctggc tgctgttgtg cctcatctct gggcacattg cctgcttccc 
cccagcgccg gcttctctcc tcagagcgcc tgtcactcca tccccggcag ggagggaccg tcagctcaca 
aggccctctt tgtttcctgc tcccagacat aageccaagg ggcccctgca cccaagggac cctgtccctc 
ggtggcctcc ccaggcccct ggacacgaca gttctcctca ggcaggtggg ctttgtggtc ctcgccgccc 

25 ctggccacat cgccctctcc tcttacacct ggtgaccttc gaatgtttca gagegcaggg ccgttctccc 
tcgtgtcctc tggacccacc cgccccttcc tgccctgttt gegcagggae atcacccaca tgccccagct 
ctcggaccct gcagctctgt gtcccaggcc acagcaaagg tctgttgaac ccctccctcc attcccagtt 
atctgggtcc tctggattct tctgtttctt gaatcaggct ctgctttccc cctagccact acaggcagcc 
tctgacagtg ccgctttact tgcattctgc agcaattaca tgtgtccttt tgatccttgc ccaacttccc 

30 tccctctccc agctcctggc ccctggccca gggcccctct tgctgttttt acctttgttc ettggggect 
agtacccagc aagcacccaa atgggggagg ttttgggatg agaggaggaa acgtgtatac 
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ctgtaacatc tggtggctct tcccccagaa gtttgtgttc atacataatt gttttccacg ctggatcata 
atgtgacgtg cagttctgcc ctgtgctggg gagccacatg aagcttcccc tggctaactt gctaccccgc 
agcaatccca gtgtggccgt ctgcttgcta aaaaatggat ctgtgctcat ctgtaaaaaa aaaaaaaaaa 
aaaaaaaa 

5 

SEQ ID NO: 3 - PCa3_protein 

QGEGMRMAATAWAGLQGPPLPTLCPAVRTGLYCRDQA 
HAERWAMTSETSSGSHCARMLRRRAQEEDSTVLIDVS 

10 PPEAEKRGSYGSTAHASEPGGQQAAACRAGSPAKPRI 
DFVLVWEEDLKLDRQQDSAARDRTDMHRTWRETFLDN 
LRAAGLCVDQQDVQDGNTTVHYALLSASWAVLCYYAE 
DLRLKLPLQELPNQASNWSAGLLAWLGIPNVLLEVVPD 
VPPEYYSCRFRVNKLPRFLG SD N Q D T F F T ST K R H Q I L F 

15 EILAKTPYGHEKKNLLGIHQLLAEGVLSAAFPLHDGPFK 
TPPEGPQAPRLNQRQVLFQHWARWGKWN KYQPLDH V 
RRYFGEKVALYFA WL GFYTGWLLPAAVVGTLVFLVGCF 
LVFSDIPTQELCGSKDSFEMCPLCLDCPFWLLSSACAL 
AQAGRLFDHGGTVFFSLFMALWAVLLLEYWKRKSATLA 

20 YRWDCSDYEDTEERPRPQFAASAPMTAPNPITGEDEP 
YFPERSRARRMLAGSVVIVVMVAVVVMCLVSIILYRAIM 
A I V V S R S G NT LLAAWASRIASLTGSVVNLVFILILSKIYV 
SLAHVLTRWEMHRTQTKFEDAFTLKVFIFQFVNFYSSP 
VYIAFFKGRFVGYPGNYHTLFGVRNEECAAGGCLIELA 

25 QELLVIMVGKQVINNMQEVLIPKLKGWWQKFRLRSKKR 
KAGASAGASQGPWEDDYELVPCEGLFDEYLEMVLQFG 
FVTIFVAACPLAPLFALLNNW V E IRLDARKFVCEYRRPV 
AERAQDIGIWFHILAGLTHLAVISN A F LLAFSSDFLPRA 
YYRWTRAHDLRGFLNFTLARAPSSFAAAH N RTCSVAG 

30 RVADRTPQTPD 
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SEQ ID NO: 4 - PCa3_splice variant 



CAAG GTGAGGGCAT GCGAATGGCT GCCACTGCCT GGGCGGGGCT 



5 


CCAAGGGCCA 


CCCCTCCCCA 


CCCTCTGTCC 


CGCAGTGAGG 




ACGGGACTCT 


ACTGCCGAGA 


CCAGGCTCAC 


GCTGAGAGGT 




GGGCCATGAC 


CTCCGAGACC TCTTCCGGAA GCCACTGTGC CAGG 




ATGCTGCGGC 


GACGGGCCCA 


GGAAGAGGAC 


AGCACCGTCC 




TGATCGATGT 


GAGCCCCCCT 


GAGGCAGAGA 


AGAGGGGCTC 


1 0 


TTACGGGAGC ACAGCCCACG CCTCGGAG CCAGGTGGAC AGCAAGCGGC 




CGCCTGCAGA 


GCTGGGAGTC 


CTGCCAAGCC 


CCGGATCGAC 




TTCGTCCTCG 


TTTGGGAGGA 


GGACCTGAAG 


CTAGACAGGC 




AGCAGGACAG 


TGCCGCCCGG 


GACAGAACAG 


ACATGCACAG 




GACCTGGCGG 


GAGACTTTTC 


TGGATAATCT 


TCGTGCGGCT 


1 5 


GGGCTGTGTG 


TAGACCAGCA 


GGACGTCCAG 


GACGGGAACA 




CCACAGTGCA 


CTACGCCCTC 


CTCAGCGCCT 


CCTGGGCTGT 




GCTCTGCTAC 


TACGCCGAAG 


ACCTGCGCCT 


GAAGCTGCCC 




TTGCAGGAGT 


TACCCAACCA 


GGCCTGCAAC 


TGGTCGGCCG 




GCCTGCTGGC 


ATGGCTGGGC 


ATCCCCAACG 


TCCTGCTGGA 


20 


GGTTGTGCCA 


GACGTACCCC 


CCGAGTACTA 


CTCCTGCCGG 




TTCAGAGTGA 


ACAAGCTGCC 


ACGCTTCCTC 


GGGAGTGACA 




ACCAGGACAC CTTCTTCACA AGCACCAAGA GGCACCAAAT TCTGTTTGAG 




ATCCTGGCCA 


AGAGCCCGTA 


TGGCCACGAG 


AAGAAAAACC 




TGCTTGGGAT 


CCACCAGCTG 


CTGGCAGAGG 


GTGTCCTCAG 


25 


TGCCGCCTTC 


CCCCTGCATG 


ACGGCCCCTT 


CAAGACGCCC 




CCAGAGGGCC 


CGCAGGCTCC 


ACGCCTCAAC 


CAGCGCCAAG 




TCCTTTTCCA 


GCAGTGGGGG 


CGCTGGGGCA 


AGTGGAACAA 




GTACCAGCCC 


CTGGACCACG 


TGCGCAGGTA 


CTTCGGGGAG 




AAGGTGGCCC 


TCTACTTCGC 


CTGGCTCGGG 


TTTTACACAG 


30 


GCTGGCTCCT 


GCCAGCGGCA 


GTGGTGGGCA 


CACTGGTGTT 




CCTGGTGGGC 


TGCTTCCTGG 


TGTTCTCAGA 


CATACCCACG 
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CAGGAACTGT GTGGCAGCAA GGACAGCTTC GAGATGTGCC 
CACTTTGCCT CGACTGCCCT TTCTGGCTGC TCTCCAGCGC CTGTGCCCTG 
GCCCAGG CCGGCCGGCTG TTCGACCACG GCGGCACCGT GTTCTTCAGC 
TTGTTCATGG CACTGTGGGC CGTGCTGCTG CTGGAGTACT 
5 GGAAGCGGAA GAGCGCCACG CTGGCCTACC GCTGGGACTG 
CTCTGACTAC GAGGACACTG AGGAGAGGCC TCGGCCCCAG 
TTTGCCGCCT CAGCCCCCAT GACAGCCCCG AACCCCATCA 
CGGGTGAGGA CGAGCCGTAC TTCCCTGAGA GGAGCCGCGC 
GCGCCGCATG CTGGCCGGCT CTGTGGTGAT CGTGGTGATG 

1 0 GTGGCCGTGG TGGTCATGTG CCTCGTGJCT ATCATCCTGT ACCGTGCCAT 
CATGGCCATC GTGGTGTCCA GGTCGGGCAA CACCCTTCTC 
GCAGCCTGGG CCTCTCGCAT CGCCAGCCTC ACGGGGTCTG 
TAGTGAACCT CGTCTTCATC CTCATCCTCT CCAAGATCTA TGTATCCCTG 
GCCCACGTCC TGACACGATG GGAAATGCAC CGCACCCAGA 

1 5 CCAAGTTCGA GGACGCCTTC ACCCTCAAGG TGTTCATCTT CCAGTTCGTC 
AACTTCTACT CCTCACCCGT GTACATTGCC TTCTTCAAGG GCAGGTTTGT 
GGGATACCCA GGCAACTACC ACACCTTGTT TGGAGTCCGC 
AATGAGGAGTGCGCGGCTG GAGGCTGCCT GATCGAGCTG 

GCACAGGAGC TCCTGGTCAT CATGGTGGGC AAGCAGGTCA 

20 TCAACAACAT GCAGGAGGTC CTCATCCC GA AGCTAAAGGG 
CTGGTGGCAG AAGTTCCGGC TTCGCTCCAA GAAGAGGAAG 
GCGGGAGCTT CTGCAGGGGC TAGCCAGGGG CCCTGGGAGG 
ACGACTATGA GCTTGTGCCC TGTGAGGGTC TGTTTGACGA GTACCTGGAA 
ATGGTGCTGCAGT TCGGCTTCGT CACCATCTTC GTGGCCGCCT 

25 GTCCGCTCGC GCCGCTCTTC GCCGTGCTCA ACAACTGGGT 
GGAGATCCGC TTGGACGCGC GCAAGTTCGT CTGCGAGTAC 
CGGCGCCCGG TGGCCGAGCG CGCCCAGGAC ATCGGCATCT 
GGTTCCACAT CCTGGCGGGC CTCACGCACC TGGCGGTCAT 
CAGCAACGCC TTCCTCCTGG CCTTCTCGTC CGACTTCCTG 

30 CCGCGCGCCT ACTACCGGTG GACCGGCGCC CACGACCTGC 
GCGGCTTCCT CAACTTCACG CTGGCGCGAG CCCCGTCCTC 



CTTCGCCGCC GCGCACAACC GCACGTGCAG GTATCGGGCT 
TTCCGGGATG ACGATGGACA TTATTCCCAG ACCTACTGGA ATCTTCTTGC 
CATCCGCCTG GCCTTCGTCA TTGTGTTTGA GGTAGCCGAG 
GCACCTGCTG GTTCTCCCAT CCATGGCATG AGGCCCCGAC 
5 CCTGTGCTTT GCCTAATTCG AGCACGTG GTGAGG GGTCGGTGCC 
GTCACTTCCT GCTGTGTCAT CTTGGTCAAA TCAGAGCTCT TCTCTGCACC 
TGCGTTTTCC CTGCCTGGCC TCATCCCTGG GTTGTGGTGT GGACATTGTG 
GGTGTCTCCA CAGGAGCGCC AGGGCCACGA AAGCTGGGGT 
GGCCTGTGCC CCTTCTGGGG TTCCTTTTCC TGCACAGCTG CTTTCTGACT 

10 CCACCCACAG CTGGGAGCAG GTGCCGGAGC CCCGGCCTGC 
CTGGCCCTGT GAAGGCCACT CTGGGCGTTT GGGTGGGCGT 
GAGTGCCTTC CTCTGCTCCC AGCATGTGGT TTTCTCCGTT GGCCGCCTCC 
TGGACCTCCT GGTGCCTGAC ATCCCAGAGT CTGTGGAGAT 
CAAAGTGAAG CGGGAGTACT ACCTGGCTAA GCAGGCACTG 

15 GCTGAGAATG AGGTTCT TTTTGGAACG AACGGAACAA AGGATGAGCA 
GCCCGAGGGC TCAGAG CTGAGCTCCCACT GGACACCCTT CACGGTTCCC 





AAGGCCAGCC 


AGCTGCAGCA 


GTGACGCCTG 


GAAGGACATC 




TGGTGGTCCT 


TAGGGGAGTG 


GCCCCTCCTG 


AGCCCTGCGA 




GCAGCGTCCT 


TTTCCTCTTC 


CCTCAGGCAG 


CGGCTGTGTG 


20 


AACCGCTGGC TGCTGTTGTG CCTCATCTCT GGGCACATTG CCTGCTTCCC 




CCCAGCGCCG 


GCTTCTCTCC 


TCAGAGCGCC 


TGTCACTCCA 




TCCCCGGCAG 


GGAGGGACCG 


TCAGCTCACA 


AGGCCCTCTT 




TGTTTCCTGC 


TCCCAGACAT 


AAGCCCAAGG 


GGCCCCTGCA 




CCCAAGGGAC 


CCTGTCCCTC 


GGTGGCCTCC 


CCAGGCCCCT 


25 


GGACACGACA 


GTTCTCCTCA 


GGCAGGTGGG 


CTTTGTGGTC 




CTCGCCGCCC 


CTGGCCACAT 


CGCCCTCTCC 


TCTTACACCT 




GGTGACCTTC 


GAATGTTTCA 


GAGCGCAGGG 


CCGTTCTCCC 




TCGTGTCCTC 


TGGACCCACC 


CGCCCCTTCC 


TGCCCTGTTT 




GCGCAGGGAC 


ATCACCCACA 


TGCCCCAGCT 


CTCGGACCCT 


30 


GCAGCTCTGT 


GTCCCAGGCC 


ACAGCAAAGG 


TCTGTTGAAC 



CCCTCCCTCC ATTCCCAGTT ATCTGGGTCC TCTGGATTCT TCTGTTTCTT 
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GAATCAGGCT CTGCTTTCCC CCTAGCCACT ACAGGCAGCC 
TCTGACAGTG CCGCTTTACT TGCATTCTGC AGCAATTACA TGTGTCCTTT 
TGATCCTTGC CCAACTTCCC TCCCTCTCCC AGCTCCTGGC CCCTGGCCCA 
GGGCCCCTCT TGCTG I I I I I ACCTTTGTTC CTTGGGGCCT AGTACCCAGC 
5 AAGCACCCAA ATGGGGGAGG TTTTGGGATG AGAGGAGGAA 
ACGTGTATAC CTGTAACATC TGGTGGCTCT TCCCCCAGAA GTTTGTGTTC 
ATACATAATT GTTTTCCACG CTGGATCATA ATGTGACGTG CAGTTCTGCC 
CTGTGCTGGG GAGCCACATG AAGCTTCCCC TGGCTAACTT 
GCTACCCCGC AGCAATCCCA GTGTGGCCGT CTGCTTGCTA 
1 0 AAAAATGGAT CTGTGCTCAT CTGTAAAAAA AAAAAAAAAA AAAAAAAA 



SEQ ID NO: 5 - PCa3_splice variant protein 

15 

QGEGMRMAATAWAGLQG P P LPTLCPAVRTGLYCRDQA 
HAERWAMTSETSSGSHCARMLRRRAQEEDSTVLIDVS 
PPEAEKRGSYGSTAHASEPGGQQAAACRAGSPAKPRI 
DFVLVWEEDLKLDRQQDSAARDRTDMHRTWRETFLDN 

20 LRAAGLCVDQQDVQDGNTTVHYALLSASWAVLCYYAE 
DLRLKLPLQELPNQASNWSAGL LA WLGIPNVLLEVVPD 
VPPEYYSCRFRVNKLPRFLGSDNQDTFFTSTKRHQILF 
EILAKTPYGHEKKNLLGIHQLLAEGVLSAAFPLHDGPFK 
TPPEGPQAPRLNQRQVLFQHWARWGKWNKYQPLDHV 

25 RRYFGEKVALYFAWLGFYTGWLLPAAVVGTLVFLVGCF 
LVFSDIPTQELCGSKDSFEMCPLCLDCPFWLLSSACAL 
AQAG RLFDHGGTV FFSLFMALWAVLLLEYWKRKSATLA 
YRWDCSDYEDTEERPRPQFAASAPMTAPNPITGEDEP 
YFPERSRARRMLAGSVVI VVM.VAVVVMCLVS I I LYRA I M 

30 A I VVSRSGNTLLAAWASRIASLTGS VVNLVFI LI LSKI YV 
SLAHVLTRWEMHRTQTKFEDAFTLKVFIFQFVNFYSSP 

18 



VYIAFFKGRFVGYPGNYHTLFGVRNEECAAGGCLIELA 
QELLVIMVGKQVINNMQEVLIPKLKGWWQKFRLRSKKR 
KAGASAGASQGPWEDDYELVPCEGLFDEYLEMVLQFG 
FVTIFVAACPLAPLFALLNNWVEI RLDARKFVCEYRRPV 
5 AERAQDIGIWFHILAG L T HLAVISNAFLLAFSSDFLPRA 
YYRWTRAHDLRGFLNFTLARAPSSFAAAHNRTCRYRA 
FRDDDGHYSQTYWNLLAIRLAFVIVFEVAEAPAGSPIH 
GMRPRPCALPNSSTW 

10 

The cDNAs of the invention (SEQ ID NO: 2 or 4 from prostate-specific 
mRNA) are useful for screening for disseminated tumor cells by PCR, and 
immunotherapy of prostate cancer using transfected antigen-presenting cells. 
Proteins of the invention (SEQ ID NO: 3 or 5) are useful as a prostate specific 
15 antigen, for screening for disseminated tumor cells by antibody, and for 
immunotherapy of prostate cancer using protein or related peptides for induction 
of CD4+ cells and CD8+ cells. 

Sequences represent new prostate-specific transcripts that are expressed 
in virtually all prostate cancers. Fragments of these sequences have been 

20 described as being prostate-specific by using a mere in silico approach (see 
Walker, M. G. et al., Prediction of gene function by genome-scale expression 
analysis: prostate cancer-associated genes. Genome Res. 9: 1198-1203 (1999)). 
However, in accordance with the present invention, these sequences were 
detected in a GX2000 database search and extended. Experimental data for their 

25 tissue specificity was demonstrated. 

In a GX2000 screen for Genes specifically expressed in prostate tissue 
the EST AF109300 (SEQ ID NO: 1) was identified. Electronic northern provided 
evidence for expression in about 50% of all normal and malignant prostate tissue 
samples in the GX2000 database. Background expression in all available normal 
30 tissues was undetectable. AF1 09300 is part of a known cDNA library (Incyte 
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Pharmaceuticals) and is called D-PCa-3 (prostate cancer associated protein). 
The prostate-cancer association was determined by an in silico method called 
"guilt-by-association" (see Walker et al, supra). 

The sequence was also identified in a GX2000 screen and provided 
5 experimental evidence for prostate-specific expression by hybridyzation of a 
multiple tissue expression array (from BD Clontech) with a radioactive probe 
representing AF1 09300. Prostate-specific expression was also demonstrated by 
quantitative PCR using a human cDNA panel (from BD Clontech) containing 
cDNA of 16 major organs as templates. Moreover, the sequence was extended 

10 using 5'- and 3'-RACE (rapid amplification of cDNA ends). The subsequently 
identified open reading frame comprises nucleotides coding for a putative protein 
containing 7 predicted transmembrane domains and a truncated DUF590 
domain. A secreting signal is lacking. However, the ORF is still open at the 5'- 
end, indicating that the sequence is incomplete at its 5'-end. The present 

1 5 application also discloses a splice variant. 

The sequences disclosed herein incorporate the polynucleotide transcript 
of SEQ ID NO: 2 and 4 and the derived amino acid sequences (SEQ ID NO: 2 or 
4 and 5) from said transcripts present targets for chemotherapeutic agents, 
20 especially anti-cancer agents, including antibodies specific for such polypeptides. 

The cancer-related polynucleotide sequences disclosed herein correspond 
to gene sequences whose expression is indicative of the cancerous status of a 
given cell. Such sequences are substantially identical to SEQ ID NO: 2 and 4, 
25 which represent transcripts identified from the GenBank EST database and 
which exhibit cancer-specific expression. The polynucleotides of the invention 
are those that correspond to the sequence of SEQ ID NO: 2 or 4. 

The nucleotides and polypeptides, as gene products, used in the processes 
30 of the present invention may comprise a recombinant polynucleotide or polypeptide, 
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a natural polynucleotide or polypeptide, or a synthetic polynucleotide or 
polypeptide, or a recombinant polynucleotide or polypeptide. 

Fragments of such polynucleotides and polypeptides as are disclosed herein 
5 may also be useful in practicing the processes of the present invention. For 
example, a fragment, derivative or analog of the polypeptide (SEQ ID NO: 3 or 5) 
may be (i) one in which one or more of the amino acid residues are substituted with 
a conserved or non-conserved amino acid residue (preferably a conserved amino 
acid residue) and such substituted amino acid residue may or may not be one 

1 0 encoded by the genetic code, or (ii) one in which one or more of the amino acid 
residues includes a substituent group, or (iii) one in which the mature polypeptide is 
fused with another compound, such as a compound to increase the half-life of the 
polypeptide (for example, polyethylene glycol), or (iv) one in which the additional 
amino acids are fused to the mature polypeptide, such as a leader or secretory 

15 sequence or a sequence which is employed for purification of the mature 
polypeptide (such as a histidine hexapeptide) or a proprotein sequence. Such 
fragments, derivatives and analogs are deemed to be within the scope of those 
skilled in the art from the teachings herein. 

20 In another aspect, the present invention relates to an isolated polypeptide, 

including a purified polypeptide, comprising an amino acid sequence at least 90% 
identical to the amino acid sequence of SEQ ID NO: 3 or 5. In preferred 
embodiments, said isolated polypeptide comprises an amino acid sequence having 
sequence identity of at least 95%, preferably at least about 98%, and especially is 

25 identical to, the sequence of SEQ ID NO: 3 or 5. The present invention also 
includes isolated active fragments of such polypeptides where said fragments retain 
the biological activity of the polypeptide or where such active fragments are useful 
as specific targets for cancer treatment, prevention or diagnosis. Thus, the present 
invention relates to any polypeptides, or fragments thereof, with sufficient sequence 

30 homology to the sequences disclosed herein as to be useful in the production of 
antibodies that react with (i.e., are selective or specific for) the polypeptide of SEQ 
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ID NO: 3 or 5 so as to be useful in targeting cells that exhibit such polypeptides, 
or fragments, on their surfaces, thereby providing targets for such antibodies and 
therapeutic agents associated with such antibodies. 

The polynucleotides and polypeptides useful in practicing the processes of 
5 the present invention may likewise be obtained in an isolated or purified form. In 
addition, the polypeptide disclosed herein as being useful in practicing the 
processes of the invention are believed to be surface proteins present on cells, 
such as cancerous cells. Precisely how such cancer-linked proteins are used in the 
processes of the invention may thus differ depending on the therapeutic approach 
1 0 used. For example, cell-surface proteins, such as receptors, are desirable targets 
for cytotoxic antibodies that can be generated against the polypeptides disclosed 
herein. 

The present invention relates to an isolated polypeptide, encoded by one of 
15 the polynucleotide transcripts disclosed herein, comprising an amino acid 
sequence homologous to the amino acid sequence of SEQ ID NO: 3 or 5, 
wherein any difference between amino acid sequence in the isolated polypeptide 
and the sequence of SEQ ID NO: 3 or 5 is due solely to conservative amino acid 
substitutions and wherein said isolated polypeptide comprises at least one 
20 immunogenic fragment. In a preferred embodiment, the present invention 
encompasses an isolated polypeptide comprising the amino acid sequence of 
SEQ ID NO: 3 or 5. 

Methods of producing recombinant cells and vectors useful in preparing 
25 the polynucleotides and polypeptides disclosed herein are well known to those 
skilled in the molecular biology art. See, for example, Sambrook, et al., Molecular 
Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, N.Y., (1989), 
Wu et al., Methods in Gene Biotechnology (CRC Press, New York, NY, 1997), 
and Recombinant Gene Expression Protocols, in Methods in Molecular Biology, 
30 Vol. 62, (Tuan, ed., Humana Press, Totowa, NJ, 1997), the disclosures of which 
are hereby incorporated by reference. 



In one aspect, the present invention relates to a process for identifying an 
agent that modulates the activity of a cancer-related gene comprising: 

(a) contacting a compound with a cell containing a gene that corresponds 
to a polynucleotide having the sequence of SEQ ID NO: 2 or 4 and under 

5 conditions promoting the expression of said gene; and 

(b) detecting a difference in expression of said gene relative to when said 
compound is not present 

thereby identifying an agent that modulates the activity of a cancer-related 

gene. 

10 

In specific embodiments of such process the cell is a cancer cell and the 
difference in expression is a decrease in expression. Such polynucleotides may 
also include those that have the sequence of SEQ ID NO: 2 or 4. 

15 In another aspect, the present invention relates to a process for identifying 

an anti-neoplastic agent comprising contacting a cell exhibiting neoplastic activity 
with a compound first identified as a cancer related gene modulator using an 
assay process disclosed herein and detecting a decrease in said neoplastic 
activity after said contacting compared to when said contacting does not occur. 

20 Such neoplastic activity may include accelerated cellular replication and/or 
metastasis, and the decrease in neoplastic activity preferably results from the 
death of the cell. 

The present invention also relates to a process for identifying an anti- 
25 neoplastic agent comprising administering to an animal exhibiting a cancer 
condition an effective amount of an agent first identified according to a process of 
one of one of the assays disclosed according to the invention and detecting a 
decrease in said cancerous condition. 



30 In specific embodiments of the present invention, the genes useful for the 

invention comprise g nes that correspond to the polynucleotide having the 



sequence of SEQ ID NO: 2 or 4, or may comprise the sequence of the cDNA 
(SEQ ID NO: 2 or 4) disclosed herein. 

In accordance with the present invention, such assays rely on methods of 
determining the activity of the gene in question. Such assays are advantageously 
5 based on model cellular systems using cancer cell lines, primary cancer cells, or 
cancerous tissue samples that are maintained in growth medium and treated with 
compounds at a single concentration or at a range of concentrations. At specific 
times after treatment, cellular RNAs are conveniently isolated from the treated 
cells or tissues, which RNAs are indicative of expression of selected genes. The 

1 0 cellular RNA is then divided and subjected to differential analysis that detects the 
presence and/or quantity of specific RNA transcripts, which transcripts may then 
be amplified for detection purposes using standard methodologies, such as, for 
example, reverse transcriptase polymerase chain reaction (RT-PCR), etc. The 
presence or absence, or concentration levels, of specific RNA transcripts are 

1 5 determined from these measurements. The polynucleotide sequences disclosed 
herein are readily used as probes for the detection of such RNA transcripts and 
thus the measurement of gene activity and expression. 

The polynucleotides of the invention can include fully operational genes 
20 with attendant control or regulatory sequences or merely a polynucleotide 
sequence encoding the corresponding polypeptide or an active fragment or 
analog thereof. 

Because expression of the polynucleotide sequences disclosed herein are 
25 specific to the cancerous state, useful gene modulation is downward modulation, 
so that, as a result of exposure to an anti-neoplastic agent identified by the 
screening assays herein, the corresponding gene of the cancerous cell is 
expressed at a lower level (or not expressed at all) when exposed to the agent as 
compared to the expression when not exposed to the agent. For example, the 
30 gene sequence disclosed herein (SEQ ID NO: 2 or 4) correspond to a gene 
expressed at a higher level in cells of prostate cancer than in normal prostate 
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cells. Thus, where said chemical agent causes this gene of the tested cell to be 
expressed at a lower level than the same genes of the reference, this is 
indicative of downward modulation and indicates that the chemical agent to be 
tested has anti-neoplastic activity. 

5 

In carrying out the assays disclosed herein, relative anti-neoplastic activity 
may be ascertained by the extent to which a given chemical agent modulates the 
expression of genes present in a cancerous cell. Thus, a first chemical agent that 
modulates the expression of a gene associated with the cancerous state (i.e., a 
10 gene corresponding to the polynucleotide transcript of SEQ ID NO: 2 or 4) to a 
larger degree than a second chemical agent tested by the assays of the invention is 
thereby deemed to have higher, or more desirable, or more advantageous, anti- 
neoplastic activity than said second chemical agent. 

15 The gene expression to be measured is commonly assayed using RNA 

expression as an indicator. Thus, the greater the level of RNA (for example, 
messenger RNA or mRNA) detected the higher the level of expression of the 
corresponding gene. Thus, gene expression, either absolute or relative, is 
determined by the relative expression of the RNAs encoded by such genes. 

20 

RNA may be isolated from samples in a variety of ways, including lysis and 
denaturation with a phenolic solution containing a chaotropic agent (e.g., trizol) 
followed by isopropanol precipitation, ethanol wash, and resuspension in aqueous 
solution; or lysis and denaturation followed by isolation on solid support, such as a 
25 Qiagen resin and reconstitution in aqueous solution; or lysis and denaturation in 
non-phenolic, aqueous solutions followed by enzymatic conversion of RNA to DNA 
template copies. 

Normally, prior to applying the processes of the invention, steady state RNA 
30 expression levels for the genes, and sets of genes, disclosed herein will have been 
obtained. It is the steady state level of such expression that is affected by potential 
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anti-neoplastic agents as determined herein. Such steady state levels of expression 
are easily determined by any methods that are sensitive, specific and accurate. 
Such methods include, but are in no way limited to, real time quantitative 
polymerase chain reaction (PCR), for example, using a Perkin-Elmer 7700 
5 sequence detection system with gene specific primer probe combinations as 
designed using any of several commercially available software packages, such as 
Primer Express software., solid support based hybridization array technology using 
appropriate internal controls for quantitation, including filter, bead, or microchip 
based arrays, solid support based hybridization arrays using, for example, 
10 chemiluminescent, fluorescent, or electrochemical reaction based detection 
systems. 

The gene expression indicative of a cancerous state need not be 
characteristic of every cell of a given tissue. Thus, the methods disclosed herein 

1 5 are useful for detecting the presence of a cancerous condition within a tissue 
where less than all cells exhibit the complete pattern. Thus, for example, a 
selected gene corresponding to the sequence of SEQ ID NO: 2 or 4, may be 
found, using appropriate probes, either DNA or RNA, to be present in as little as 
60% of cells derived from a sample of tumorous, or malignant, tissue. In a highly 

20 preferred embodiment, such gene pattern is found to be present in at least 100% 
of cells drawn from a cancerous tissue and absent from at least 100% of a 
corresponding normal, non-cancerous, tissue sample. 

Expression of a gene may be related to copy number, and changes in 
25 expression may be measured by determining copy number. Such change in gene 
copy number may be determined by determining a change in expression of 
messenger RNA encoded by a particular gene sequence, especially that of SEQ 
ID NO: 2 or 4. Also in accordance with the present invention, said gene may be a 
cancer initiating or facilitating gene. In carrying out the methods of the present 
30 invention, a cancer facilitating gene is a gene that, while not directly initiating 
tumor formation or growth, acts, such as through the actions of its expression 



product, to direct, enhance, or otherwise facilitate the progress of the cancerous 
condition, including where such gene acts against genes, or gene expression 
products, that would otherwise have the effect of decreasing tumor formation 
and/or growth. 

5 

Although the expression of a gene corresponding to the sequence of SEQ 
ID NO: 2 or 4 may be indicative of a cancerous status for a given cell, the mere 
presence of such gene may not alone be sufficient to achieve a malignant 
condition and thus the level of expression of such gene may also be a significant 
10 factor in determining the attainment of a cancerous state. Thus, it becomes 
essential to also determine the level of expression of a gene as disclosed herein, 
including substantially similar sequences, as a separate means of diagnosing the 
presence of a cancerous status for a given cell, groups of cells, or tissues, either 
in culture or in situ. 

15 

The level of expression of the polypeptide disclosed herein is also a 
measure of gene expression, such as the polypeptide having sequence identical, 
or similar to, SEQ ID NO: 3 or 5. 

20 In accordance with the foregoing, the present invention specifically 

contemplates a method for determining the cancerous status of a cell to be 
tested, comprising determining the level of expression in said cell of a gene that 
includes the nucleotide sequence of SEQ ID NO: 2 or 4, including sequences 
substantially identical to said sequence, or characteristic fragments thereof, or 

25 the complements of any of these and then comparing said expression to that of a 
cell known to be non-cancerous whereby the difference in said expression 
indicates that said cell to be tested is cancerous. 

In accordance with the invention, although gene expression for a gene 
30 that includes as a portion thereof the sequence of SEQ ID NO: 2 or 4, is 
preferably determined by use of a probe that is a fragment of such nucleotide 
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sequence, it is to be understood that the probe may be formed from a different 
portion of the gene. Expression of the gene may be determined by use of a 
nucleotide probe that hybridizes to messenger RNA (mRNA) transcribed from a 
portion of the gene other than the specific nucleotide sequence disclosed herein. 

5 

It should be noted that there are a variety of different contexts in which 
genes have been evaluated as being involved in the cancerous process. Thus, 
some genes may be oncogenes and encode proteins that are directly involved in 
the cancerous process and thereby promote the occurrence of cancer in an 

1 0 animal. In addition, other genes may serve to suppress the cancerous state in a 
given cell or cell type and thereby work against a cancerous condition forming in 
an animal. Other genes may simply be involved either directly or indirectly in the 
cancerous process or condition and may serve in an ancillary capacity with 
respect to the cancerous state. All such types of genes are deemed with those to 

1 5 be determined in accordance with the invention as disclosed herein. Thus, the 
gene determined by said process of the invention may be an oncogene, or the 
gene determined by said process may be a cancer facilitating gene, the latter 
including a gene that directly or indirectly affects the cancerous process, either in 
the promotion of a cancerous condition or in facilitating the progress of 

20 cancerous growth or otherwise modulating the growth of cancer cells, either in 
vivo or ex vivo. In addition, the gene determined by said process may be a 
cancer suppressor gene, which gene works either directly or indirectly to 
suppress the initiation or progress of a cancerous condition. Such genes may 
work indirectly where their expression alters the activity of some other gene or 

25 gene expression product that is itself directly involved in initiating or facilitating 
the progress of a cancerous condition. For example, a gene that encodes a 
polypeptide, either wild or mutant in type, which polypeptide acts to suppress of 
tumor suppressor gene, or its expression product, will thereby act indirectly to 
promote tumor growth. 

30 
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As noted previously, polynucleotides encoding the same protein as SEQ 
ID NO: 2 or 4, regardless of the percent identity of such sequences, are also 
specifically contemplated by any of the methods of the present invention that rely 
on any or all of said sequences, regardless of how they are otherwise described 
5 or limited. Thus, any such sequences are available for use in carrying out any of 
the methods disclosed according to the invention. Such sequences also include 
any open reading frames, as defined herein, present within the sequence of SEQ 
ID NO: 2 or 4. 

1 0 Because a gene disclosed according to the invention "corresponds to" a 

polynucleotide having the sequence of SEQ ID NO: 2 or 4, said gene encodes an 
RNA (processed or unprocessed, including naturally occurring splice variants 
and alleles) that is at least 90% identical, preferably at least 95% identical, most 
preferably at least 98% identical to, and especially identical to, an RNA that 

1 5 would be encoded by, or be complementary to, such as by hybridization with, a 
polynucleotide having the indicated sequence. In addition, genes including 
sequences at least 90% identical to the sequence of SEQ ID NO: 2 or 4, 
preferably at least about 95% identical to such a sequence, more preferably at 
least about 98% identical to such sequence and most preferably comprising such 

20 sequence are specifically contemplated by all of the processes of the present 
invention. Sequences encoding the same proteins as any of these sequences, 
regardless of the percent identity of such sequences, are also specifically 
contemplated by any of the methods of the present invention that rely on any or 
all of said sequences, regardless of how they are otherwise described or limited. 

25 The polynucleotide sequences of the invention also include any open reading 
frames, as defined herein, present within the sequence of SEQ ID NO: 2 or 4. 

The sequences disclosed herein may be genomic in nature and thus 
represent the sequence of an actual gene, such as a human gene, or may be a 
30 cDNA sequence derived from a messenger RNA (mRNA) and thus represent 
contiguous exonic sequences derived from a corresponding genomic sequence, 

29 



or they may be wholly synthetic in origin for purposes of practicing the processes 
of the invention. Because of the processing that may take place in transforming 
the initial RNA transcript into the final mRNA, the sequences disclosed herein 
may represent less than the full genomic sequence. They may also represent 
5 sequences derived from ribosomal and transfer RNAs. Consequently, the gene 
as present in the cell (and representing the genomic sequence) and the 
polynucleotide transcripts disclosed herein, including cDNA sequences, may be 
identical or may be such that the cDNAs contain less than the full genomic 
sequence. Such genes and cDNA sequences are still considered "corresponding 

1 0 sequences" (as defined elsewhere herein) because they both encode the same 
or related RNA sequences (i.e., related in the sense of being splice variants or 
RNAs at different stages of processing). Thus, by way of non-limiting example 
only, a gene that encodes an RNA transcript, which is then processed into a 
shorter mRNA, is deemed to encode both such RNAs and therefore encodes an 

1 5 RNA complementary to (using the usual Watson-Crick complementarity rules), or 
that would otherwise be encoded by, a cDNA (for example, a sequence as 
disclosed herein). Thus, the sequences disclosed herein correspond to genes 
contained in the cancerous cells (here, prostate cancer) and are used to 
determine gene activity or expression because they represent the same 

20 sequence or are complementary to RNAs encoded by the gene. Such a gene 
also includes different alleles and splice variants that may occur in the cells used 
in the methods of the invention, such as where recombinant cells are used to 
assay for anti-neoplastic agents and such cells have been engineered to express 
a polynucleotide as disclosed herein, including cells that have been engineered 

25 to express such polynucleotides at a higher level than is found in non-engineered 
cancerous cells or where such recombinant cells express such polynucleotides 
only after having been engineered to do so. Such engineering includes genetic 
engineering, such as where one or more of the polynucleotides disclosed herein 
has been inserted into the genome of such cell or is present in a vector. 

30 



Such cells, especially mammalian cells, may also be engineered to 
express on their surfaces a polypeptide of the invention for testing with 
antibodies or other agents capable of masking such polypeptides and thereby 
removing the cancerous nature of the cell. Such engineering includes both 
5 genetic engineering, where the genetic complement of the cells is engineered to 
express the polypeptide, as well as non-genetic engineering, whereby the cell 
has been physically manipulated to incorporate a polypeptide of the invention in 
its plasma membrane, such as by direct insertion using chemical and/or other 
agents to achieve this result. 

10 

In accordance with the foregoing, the present invention includes anti- 
cancer agents that are themselves either polypeptides, or small chemical entities, 
that affect the cancerous process, including initiation, suppression or facilitation 
of tumor growth, either in vivo or ex vivo. Said cancer modulating agent will have 
1 5 the effect of decreasing gene expression. 

The present invention thus also relates to a method for treating cancer 
comprising contacting a cancerous cell with an agent having activity against an 
expression product encoded by a gene or polynucleotide sequence as disclosed 

20 herein, such as one having, or corresponding to, the nucleotide sequence of 
SEQ ID NO: 2 or 4. The present invention also relates to a process for treating 
cancer comprising contacting a cancerous cell with an agent having activity 
against an expression product encoded by a gene or polynucleotide sequence 
corresponding to SEQ ID NO: 2 or 4. In one such embodiment, the cancerous 

25 cell is contacted in vivo. In another such embodiment, said agent has affinity for 
said expression product. In a preferred embodiment, such agent is an antibody 
disclosed herein, such as an antibody that is specific or selective for, or 
otherwise reacts with, a polypeptide of the invention. In a preferred embodiment, 
the expression product is a polypeptide incorporating the amino acid sequence of 

30 SEQ ID NO: 3 or 5. 



The present invention is also directed to such uses of the compositions of 
polypeptides and antibodies disclosed herein. Such uses include a process for 
treating cancer in an animal afflicted therewith comprising administering to said 
animal an amount of an immunogenic composition of one or more of the 
5 polypeptides disclosed herein where such amount if an amount sufficient to elicit 
the production of cytotoxic T lymphocytes specific for a polypeptide of the 
invention, preferably a polypeptide incorporating a sequence of SEQ ID NO: 3 or 
5. In a preferred embodiment, the animal to be so treated is a human patient. 

10 The proteins encoded by the genes disclosed herein due to their 

expression, or elevated expression, in cancer cells, represent highly useful 
therapeutic targets for "targeted therapies" utilizing such affinity structures as, for 
example, antibodies coupled to some cytotoxic agent. In such methodology, it is 
advantageous that nothing need be known about the endogenous ligands or 

1 5 binding partners for such cell surface molecules. Rather, an antibody or 
equivalent molecule that can specifically recognize the cell surface molecule 
(which could include an artificial peptide, a surrogate ligand, and the like) that is 
coupled to some agent that can induce cell death or a block in cell cycling offers 
therapeutic promise against these proteins. Thus, such approaches include the 

20 use of so-called suicide "bullets" against intracellular proteins. For example, 
monoclonal antibodies may readily by produced by methods well known in the 
art, for example, the method of Kohler and Milstein (see: Nature, 256:495 (1975). 

With the advent of methods of molecular biology and recombinant 
25 technology, it is now possible to produce antibody molecules by recombinant 
means and thereby generate gene sequences that code for specific amino acid 
sequences found in the polypeptide structure of the antibodies. Such antibodies 
can be produced by either cloning the gene sequences encoding the polypeptide 
chains of said antibodies or by direct synthesis of said polypeptide chains, with in 
30 vitro assembly of the synthesized chains to form active tetrameric (H 2 L 2 ) 
structures with affinity for specific epitopes and antigenic determinants. This has 



permitted the ready production of antibodies having sequences charact ristic of 
neutralizing antibodies from different species and sources. 

Regardless of the source of the antibodies, or how they are recombinantly 
5 constructed, or how they are synthesized, in vitro or in vivo, using transgenic 
animals, such as cows, goats and sheep, using large cell cultures of laboratory or 
commercial size, in bioreactors or by direct chemical synthesis employing no 
living organisms at any stage of the process, all antibodies have a similar overall 
3 dimensional structure. This structure is often given as H 2 L 2 and refers to the 

10 fact that antibodies commonly comprise 2 light (L) amino acid chains and 2 
heavy (H) amino acid chains. Both chains have regions capable of interacting 
with a structurally complementary antigenic target. The regions interacting with 
the target are referred to as "variable" or "V" regions and are characterized by 
differences in amino acid sequence from antibodies of different antigenic 

15 specificity. 

The variable regions of either H or L chains contains the amino acid 
sequences capable of specifically binding to antigenic targets. Within these 
sequences are smaller sequences dubbed "hypervariable" because of their 
20 extreme variability between antibodies of differing specificity. Such hypervariable 
regions are also referred to as "complementarity determining regions" or "CDR" 
regions. These CDR regions account for the basic specificity of the antibody for a 
particular antigenic determinant structure. 

25 The CDRs represent non-contiguous stretches of amino acids within the 

variable regions but, regardless of species, the positional locations of these 
critical amino acid sequences within the variable heavy and light chain regions 
have been found to have similar locations within the amino acid sequences of the 
variable chains. The variable heavy and light chains of all antibodies each have 3 

30 CDR regions, each non-contiguous with the others (termed L1, L2, L3, H1, H2, 
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H3) for the respective light (L) and heavy (H) chains. The accepted CDR regions 
have been described by Kabat et al., J. Biol. Chem. 252:6609-6616 (1977). 

In all mammalian species, antibody polypeptides contain constant (i.e., 
5 highly conserved) and variable regions, and, within the latter, there are the CDRs 
and the so-called "framework regions" made up of amino acid sequences within 
the variable region of the heavy or light chain but outside the CDRs. 

The antibodies disclosed according to the invention may also be wholly 
1 0 synthetic, wherein the polypeptide chains of the antibodies are synthesized and, 
possibly, optimized for binding to the polypeptides disclosed herein as being 
receptors. Such antibodies may be chimeric or humanized antibodies and may 
be fully tetrameric in structure, or may be dimeric and comprise only a single 
heavy and a single light chain. Such antibodies may also include fragments, such 
1 5 as Fab and F(ab 2 )' fragments, capable of reacting with and binding to any of the 
polypeptides disclosed herein as being receptors. 

In one aspect, the present invention relates to immunoglobulins, or 
antibodies, as described herein, that react with, especially where they are 

20 specific for, the polypeptides having amino acid sequences as disclosed herein, 
preferably those having the amino acid sequence of SEQ ID NO: 3 or 5. Such 
antibodies may commonly be in the form of a composition, especially a 
pharmaceutical composition. Such antibodies, by themselves, may have 
therapeutic value in that they are able to bind to, and thereby tie up, surface sites 

25 on cancerous cells. Where such sites have some type of function to perform (i.e., 
where they are surface enzymes, or channel structures, or structures that 
otherwise facilitate, actively or passively, the transport of nutrients and other vital 
materials to the cell. Such nutrients serve to facilitate the growth and replication 
of the cell and molecules that bind to such sites and thereby interfere with such 

30 activities can prove to have a therapeutic effect in that the result of such binding 
is to remove sources of nutrients from such cells, thereby interfering with growth 
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and replication. In like manner, such binding may serve to remove vital enzyme 
activities from the cell's functional repertoire, thereby also interfering with viability 
and/or the ability of the cell to multiply or metastasize. In addition, by binding to 
such surface sites, the antibodies may serve to prevent the cells from reacting to 
5 environmental agents, such as cytokines and the like, that may facilitate growth, 
replication and metastasis, thereby further reducing the cancerous status of such 
cell and ameliorating the cancerous condition in a patient, even without proving 
fatal to the cell or cells so affected. 

10 The methods of the present invention also include processes wherein the 

cancer cell is contacted in vivo as well as ex vivo with an agent that comprises a 
portion, or is part of an overall molecular structure, having affinity for an 
expression product of a gene corresponding to a polynucleotide sequence as 
disclosed herein, preferably where the expression product is a cell surface 

15 structure, most preferably a polypeptide as disclosed herein, such as one that 
comprises an amino acid sequence homologous to, or including, SEQ ID NO: 3 
or 5. In one such embodiment, said portion having affinity for said expression 
product is an antibody, especially where said expression product is a polypeptide 
or oligopeptide or comprises an oligopeptide portion, or comprises a polypeptide. 

20 

In another aspect, the present invention also relates to an antibody that 
reacts with a polypeptide as disclosed herein, preferably a polypeptide 
comprising the amino acid sequence of SEQ ID NO: 3 or 5. Such an antibody 
may be polyclonal, monoclonal, recombinant or synthetic in origin. In one such 
25 embodiment, said antibody is associated, either covalently or non-covalently, 
with a cytotoxic agent, for example, an apoptotic agent. It is thus contemplated 
that the antibody acts a targeted vector for guiding an associated therapeutic 
agent to a cancerous cell, such as a cell expressing a polypeptide homologous 
to, if not identical to, a polypeptide as disclosed herein. 

30 



Where the cytotoxic agent is itself a polypeptide, said may be linked 
directly to an antibody specific for a surface target on a cancer cell, such as 
where the polypeptide represents an extension of the amino acid chain of the 
antibody. In alternative embodiments, such molecules may be covalently linked 
5 through a linker sequence of long or short duration, such as an amino acid 
sequence of 5 to 10 residues in length. Where the cytotoxic agents is some small 
organic molecule, such as a small organic compound, or some type of apoptotic 
agent, this may be covalently bonded to the antibody molecule or may be 
attached by some other type of non-covalent linkage, including hydrophobic and 
10 electrostatic linkages. Methods for forming such linkages, especially covalent 
linkages, are well known to those skilled in the art. 

The antibodies disclosed herein may also serve as targeting vectors for 
much larger structures, such as liposomes. In one such embodiment, an antibody 

1 5 is part of, or otherwise linked to, or associated with, a membranous structure, 
preferably a liposome or possibly some type of cellular organelle, which acts as a 
reservoir for a cytotoxic agent, such as ricin. The antibody then acts to target said 
liposome to a cancerous tissue in an animal, whereupon the liposome provides a 
source of cytotoxic agents for localized treatment of a solid tumor or other type of 

20 neoplasm. 

The present invention further encompasses an immunogenic composition 
comprising a polypeptide disclosed herein, as well as compositions formed using 
antibodies specific for these polypeptides. 

25 

Methods well known in the art for making formulations are found in, for 
example, Remington: The Science and Practice of Pharmacy, (19th ed.) Ed. A.R. 
Gennaro, 1995, Mack Publishing Company, Easton, PA. Formulations for 
parenteral administration may, for example, contain excipients, sterile water, or 
30 saline, polyalkylene glycols such as polyethylene glycol, oils of vegetable origin, 
or hydrogenated napthalenes. Biocompatible, biodegradable lactide polymer, 
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lactide/glycolide copolymer, or polyoxyethylene-polyoxypropylene copolymers 
may be used to control the release of the compounds. Other potentially useful 
parenteral delivery systems for agonists of the invention include ethylenevinyl 
acetate copolymer particles, osmotic pumps, implantable infusion systems, and 
5 liposomes. Formulations for inhalation may contain excipients, or example, 
lactose, or may be aqueous solutions containing, for example, polyoxyethylene- 
9-lauryl ether, glycocholate and deoxycholate, or may be oily solutions for 
administration in the form of nasal drops, or as a gel. It should be noted that, 
where the therapeutic agent to be. administered is an immunoconjugate, these 
1 0 sometimes contain chemical linkages that are somewhat labile in aqueous media 
and therefor must be stored prior to administration is a more stable environment, 
such as in the form of a lyophilized powder. 

Such an agent can be a single molecular structure, comprising both 
1 5 affinity portion and anti-cancer activity portions, wherein said portions are derived 
from separate molecules, or molecular structures, possessing such activity when 
separated and wherein such agent has been formed by combining said portions 
into one larger molecular structure, such as where said portions are combined 
into the form of an adduct. Said anti-cancer and affinity portions may be joined 
20 covalently, such as in the form of a single polypeptide, or polypeptide-like, 
structure or may be joined non-covalently, such as by hydrophobic or 
electrostatic interactions, such structures having been formed by means well 
known in the chemical arts. Alternatively, the anti-cancer and affinity portions 
may be formed from separate domains of a single molecule that exhibits, as part 
25 of the same chemical structure, more than one activity wherein one of the 
activities is against cancer cells, or tumor formation or growth, and the other 
activity is affinity for an expression product produced by expression of genes 
related to the cancerous process or condition. 

30 In one embodiment of the present invention, a chemical ag nt, such as a 

protein or other polypeptide, is joined to an agent, such as an antibody, having 
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affinity for an expression product of a cancerous cell, such as a polypeptide or 
protein encoded by a gene related to the cancerous process, preferably a gene 
as disclosed herein according to the present invention, most preferably a 
polypeptide sequence disclosed herein. Thus, where the presence of said 
5 expression product is essential to tumor initiation and/or growth, binding of said 
agent to said expression product will have the effect of negating said tumor 
promoting activity. In one such embodiment, said agent is an apoptosis-inducing 
agent that induces cell suicide, thereby killing the cancer cell and halting tumor 
growth. 

10 

Other genes within the cancer cell that are regulated in a manner similar 
to that of the genes disclosed herein and thus change their expression in a 
coordinated way in response to chemical compounds represent genes that are 
located within a common metabolic, signaling, physiological, or functional 

1 5 pathway so that by analyzing and identifying such commonly regulated groups of 
genes (groups that include the gene, or similar sequences, disclosed according 
to the invention, one can (a) assign known genes and novel genes to specific 
pathways and (b) identify specific functions and functional roles for novel genes 
that are grouped into pathways with genes for which their functions are already 

20 characterized or described. For example, one might identify a group of 10 genes, 
at least one of which is the gene as disclosed herein, that change expression in a 
coordinated fashion and for which the function of one, such as the polypeptide 
encoded by the sequence disclosed herein, is known then the other genes are 
thereby implicated in a similar function or pathway and may thus play a role in 

25 the cancer-initiating or cancer-facilitating process. In the same way, if a gene 
were found in normal cells but not in cancer cells, or happens to be expressed at 
a higher level in normal as opposed to cancer cells, then a similar conclusion 
may be drawn as to its involvement in cancer, or other diseases. Therefore, the 
processes disclosed according to the present invention at once provide a novel 

30 means of assigning function to genes, i.e. a novel method of functional 
genomics, and a means for identifying chemical compounds that have potential 
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therapeutic effects on specific cellular pathways. Such chemical compounds may 
have therapeutic relevance to a variety of diseases outside of cancer as well, in 
cases where such diseases are known of are demonstrated to involve the 
specific cellular pathway that is affected. 

5 

The polypeptides disclosed herein, preferably that of SEQ ID NO: 3 or 5, 
also find use as vaccines in that, where the polypeptide represents a surface 
protein present on a cancer cell, such polypeptide may be administered to an 
animal, especially a human being, for purposes of activating cytotoxic T 

1 0 lymphocytes (CTLs) that will be specific for, and act to lyze, cancer cells in said 
animal. Where used as vaccines, such polypeptides are present in the form of a 
pharmaceutical composition. The present invention may also employ 
polypeptides that have the same, or similar, immunogenic character as the 
polypeptide of SEQ ID NO: 3 or 5 and thereby elicit the same, or similar, 

1 5 immunogenic response after administration to an animal, such as an animal at 
risk of developing cancer, or afflicted therewith. Thus, the polypeptides disclosed 
according to the invention will commonly find use as immunogenic compositions. 

Expression of a gene corresponding to a polynucleotide disclosed herein, 
20 when in normal tissues, may indicate a predisposition towards development of 
prostate cancer. The encoded polypeptide might then present a potentially useful 
cell surface target for therapeutic molecules such as cytolytic antibodies, or 
antibodies attached to cytotoxic, or cytolytic, agents. 

25 The present invention specifically contemplates use of antibodies against 

the polypeptides encoded by the polynucleotides corresponding to the genes 
disclosed herein, whereby said antibodies are conjugates to one or more 
cytotoxic agents so that the antibodies serve to target the conjugated 
immunotoxins to a region of cancerous activity, such as a solid tumor. For many 

30 known cytotoxic agents, lack of selectivity has presented a drawback to their use 
as therapeutic agents in the treatment of malignancies. For example, the class of 
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two-chain toxins, consisting of a binding subunit (or B-chain) linked to a toxic 
subunit (A-chain) are extremely cytotoxic. Thus, such agents as ricin, a protein 
isolated from castor beans, kills cells at very low concentrations (even less than 
10" 11 M) by inactivating ribosomes in said cells (see, for example, Lord et al., 
5 Ricin: structure, mode of action, and some current applications. Faseb J, 8. 201- 
208 (1994), and Blattler et al., Realizing the full potential of immunotoxins. 
Cancer Cells, 1. 50-55 (1989)). While isolated A-chains of protein toxins that 
functionally resemble ricin A-chain are only weakly cytotoxic for intact cells (in the 
concentration range of 10" 7 to 10" 6 M), they are very potent cytotoxic agents 
1 0 inside the cells. Thus, a single molecule of the A-subunit of diphtheria toxin can 
kill a cell once inside (see: Yamaizumi et al., One molecule of diphtheria toxin 
fragment A introduced into a cell can kill the cell. Cell, 15: 245-250, 1978). 

The present invention solves this selectivity problem by using antibodies 
1 5 specific for antigens present on cancer cells to target the cytotoxins to said cells. 
In addition, use of antibodies decreases toxicity because the antibodies are non- 
toxic until they reach the tumor and, because the cytotoxin is bound to the 
antibody, it is presented with less opportunity to cause damage to non-targeted 
tissues. 

20 

In addition, use of such antibodies alone can provide therapeutic effects 
on the tumor through the antibody-dependent cellular cytotoxic response (ADCC) 
and complement-mediated cell lysis mechanisms. 

25 A number of recombinant immunotoxins (for example, consisting of Fv 

regions of cancer specific antibodies fused to truncated bacterial toxins) are well 
known (see, for example, Smyth et al., Specific targeting of chlorambucil to 
tumors with the use of monoclonal antibodies, J. Natl. Cancer Inst, 76(3):503- 
510 (1986); Cho et al., Single-chain Fv/folate conjugates mediate efficient lysis of 

30 folate-receptor-positive tumor cells, Bioconjug. Chem., 8(3):338-346 (1997)). As 
noted in the literature, these may contain, for example, a truncated version of 



Pseudomonas exotoxin as a toxic moiety but the toxin is modified in such a 
manner that by itself it does not bind to normal human cells, but it retains all other 
functions of cytotoxicity. Here, recombinant antibody fragments target the 
modified toxin to cancer cells which are killed, such as by direct inhibition of 
5 protein synthesis, or by concomitant induction of apoptosis. Cells that are not 
recognized by the antibody fragment, because they do not carry the cancer 
antigen, are not affected. Good activity and specificity has been observed for 
many recombinant immunotoxins in in vitro assays using cultured cancer cells as 
well as in animal tumor models. Ongoing clinical trials provide examples where 
1 0 the promising pre-clinical data correlate with successful results in experimental 
cancer therapy, (see, for example, Brinkmann U., Recombinant antibody 
fragments and immunotoxin fusions for cancer therapy, In Vivo (2000) 14:21-27). 

While the safety of employing immunoconjugates in humans has been 

15 established, in vivo therapeutic results have been less impressive. Because 
clinical use of mouse MAbs in humans is limited by the development of a foreign 
anti-globulin immune response by the human host, genetically engineered 
chimeric human-mouse MAbs have been developed by replacing the mouse Fc 
region with the human constant region. In other cases, the mouse antibodies 

20 have been "humanized" by replacing the framework regions of variable domains 
of rodent antibodies by their human equivalents. Such humanized and 
engineered antibodies can even be structurally arranged to have specificities and 
effector functions determined by design and which characteristics do not appear 
in nature. The development of bispecific antibodies, having different binding ends 

25 so that more than one antigenic site can be bound, have proven useful in 
targeting cancer cells. Thus, such antibody specificity has been improved by 
chemical coupling to various agents such as bacterial or plant toxins, 
radionuclides or cytotoxic drugs and other agents, (see, for example, Bodey, B. 
et al). Genetically engineered monoclonal antibodies for direct anti-neoplastic 

30 treatment and cancer cell specific delivery of chemotherapeutic agents. Curr 
P/)arm Des (2000) Feb;6(3):261-76). See also, Garnett, M. C, Targeted drug 



conjugates: principles and progress. Adv. Drug Deliv. Rev. (2001 Dec 17) 
53(2):171-216; Brinkmann et al., Recombinant immunotoxins for cancer therapy. 
Expert Opin Biol Ther. (2001) 1(4):693-702: 



5 Among the cytotoxic agents specifically contemplated for use as 

immunoconjugates according to the present invention are Calicheamicin, a 
highly toxic enediyne antibiotic isolated from M/cromonospora ecfi/nospora 
ssp. Ca//c/?e/?s/s, and which binds to the minor groove of DNA to induce 
double strand breaks and cell death (see: Lee et al., Calicheamicins, a novel 

10 family of antitumor antibiotics. 1. Chemistry and partial structure of calichemicin 
gi. J Am Chem Soc, 109: 3464-3466 (1987); Zein et al., Calicheamicin gamma 
11: an antitumor antibiotic that cleaves double-stranded DNA site specifically, 
Science, 240: 1198-1201 (1988)). Useful derivatives of the calicheamicins 
include mylotarg and 138H11-Cam9. Mylotarg is an immunoconjugate of a 

15 humanized anti-CD33 antibody (CD33 being found in leukemic cells of most 
patients with acute myeloid leukemia) and N-acetyl gamma colicheamicin 
dimethyl hydrazide, the latter of which is readily coupled to an antibody of the 
present invention (in place of the anti-CD33 but which can also be humanized by 
substitution of human framework regions into the antibody during production as 

20 described elsewhere herein) to form an immunoconjugate of the invention, (see: 
Hamann et al. Gemtuzumab Ozogamicin, A Potent and Selective Anti-CD33 
Antibody-Calicheamicin Conjugate for Treatment of Acute Myeloid Leukemia, 
Bioconjug. Chem. 13, 47-58 (2002)) For use with 138H11-Cam6, 138H11 is an 
anti-y-glutamyl transferase antibody coupled to theta calicheamicin through a 

25 disulfide linkage and found useful in vitro against cultured renal cell carcinoma 
cells, (see: Knoll et al., Targeted therapy of experimental renal cell carcinoma 
with a novel conjugate of monoclonal antibody 138H11 and calicheamicin 9i', 
Cancer Res, 60: 6089-6094 (2000) The same linkage may be utilized to link this 
cytotoxic agent to an antibody of the present invention, thereby forming a 

30 targeting structure for prostate cancer cells. 



Also useful in forming the immunoconjugates of the invention is DC1, a 
disulfide-containing analog of adozelesin, that kills cells by binding to the minor 
groove of DNA, followed by alkylation of adenine bases. Adozelesin is a 
structural analog of CC-1065, an anti-tumor antibiotic isolated from microbial 
5 fermentation of Streptomyces zelensis, and is about 1 ,000 fold more toxic to 
cultured cell lines that other DNA interacting agents, such as cis-platin and 
doxorubicin. This agent is readily linked to antibodies through the disulfide bond 
of adozelesin. (see: Chari et al., Enhancement of the selectivity and antitumor 
efficacy of a CC-1065 analogue through immunoconjugate formation, Cancer 
1 0 Res, 55. 4079-4084 (1 995)). 

Maytansine, a highly cytotoxic microtubular inhibitor isolated from the 
shrub Maytenus serrata found to have little value in human clinical trials, is much 
more effective in its derivatized form, denoted DM1, containing a disulfide bond 

1 5 to facilitate linkage to antibodies, is up to 10-fold more cytotoxic (see: Chari et al., 
Immunoconjugates containing novel maytansinoids: promising anticancer drugs, 
Cancer Res, 52; 127-131 (1992)). These same in vitro studies showed that up to 
four DM1 molecules could be linked to a single immunoglobulin without 
destroying the binding affinity. Such conjugates have been used against prostate 

20 cancer antigens, such as the neu/HER2/erbB-2 antigen, (see: Goldmacher et al., 
Immunogen, Inc., (2002) in press); also see Liu, C. et al., Eradication of large 
colon tumor xenografts by targeted delivery of maytansinoids, Proc. Natl. Acad. 
Sci. USA, 93, 8618-8623 (1996)). For example, Liu et al. (1996) describes 
formation of an immunoconjugate of the maytansinoid cytotoxin DM1 and C242 

25 antibody, a murine lgG1 immunoglobulin, available from Pharmacia and which 
has affinity for a mucin-like glycoprotein variably expressed by human colorectal 
cancers. The latter immunoconjugate was prepared according to Chari et al., 
Cancer Res., 52:127-131 (1992) and was found to be highly cytotoxic against 
cultured colon cancer cells as well as showing anti-tumor effects in vivo in mice 

30 bearing subcutaneous COLO 205 human colon tumor xenografts using doses 
well below the maximum tolerated dose. 



In addition, there are a variety of protein toxins (cytotoxic proteins), which 
include a number of different classes, such as those that inhibit protein synthesis: 
ribosome-inactivating proteins of plant origin, such as ricin, abrin, gelonin, and a 
number of others, and bacterial toxins such as pseudomonas exotoxin and 
5 diphtheria toxin. 

Another useful class is the one including taxol, taxotere, and taxoids. 
Specific examples include paclitaxel (taxol), its analog docetaxel (taxotere), and 
derivatives thereof. The first two are clinical drugs used in treating a number of 
10 tumors while the taxoids act to induce cell death by inhibiting the de- 
polymerization of tubulin. Such agents are readily linked to antibodies through 
disulfide bonds without disadvantageous effects on binding specificity. 

In one instance, a truncated Pseudomonas exotoxin was fused to an anti- 
15 CD22 variable fragment and used successfully to treat patients with 
chemotherapy-resistant hairy-cell leukemia, (see: Kreitman et al., Efficacy of the 
anti-CD22 recombinant immunotoxin BL22 in chemotherapy-resistant hairy-cell 
leukemia, N Engl J Med, 345: 241-247 (2001)) Conversely, the cancer-linked 
peptides of the present invention offer the opportunity to prepare antibodies, 
20 recombinant or otherwise, against the appropriate antigens to target solid tumors, 
preferably those of malignancies of prostate tissue, using the same or similar 
cytotoxic conjugates. Thus, many of the previously used immunoconjugates have 
been formed using antibodies against general antigenic sites linked to cancers 
whereas the antibodies formed using the peptides disclosed herein are more 
25 specific and target the antibody-cytotoxic agent to a particular tissue or organ, 
thus further reducing toxicity and other undesirable side effects. 

In addition, the immunoconjugates formed using the antibodies prepared 
against the cancer-linked antigens disclosed herein can be formed by any type of 
30 chemical coupling. Thus, the cytotoxic agent of choice, along with the 
immunoglobulin, can be coupled by any type of chemical linkage, covalent or 
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non-covalent, including electrostatic linkage, to form the immunoconjugates of 
the present invention. 

When used as immunoconjugates, the antitumor agents of the present 
5 invention represent a class of pro-drugs that are relatively non-toxic when first 
administered to an animal (due mostly to the stability of the immunoconjugate), 
such as a human patient, but which are targeted by the conjugated 
immunoglobulin to a cancer cell where they then exhibit good toxicity. The tumor- 
related, associated, or linked, antigens, preferably those presented herein, serve 
1 0 as targets for the antibodies (monoclonal, recombinant, and the like) specific for 
said antigens. The end result is the release of active cytotoxic agent inside the 
cell after binding of the immunoglobulin portion of the immunoconjugate. 

The cited references describe a number of useful procedures for the 
1 5 chemical linkage of cytotoxic agents to immunoglobulins and the disclosures of 
all such references cited herein are hereby incorporated by reference in their 
entirety. For other reviews see Ghetie et aL, Immunotoxins in the therapy of 
cancer: from bench to clinic, Pharmacol Ther, 63: 209-234 (1994), Pietersz et al. 
The use of monoclonal antibody immunoconjugates in cancer therapy, Adv Exp 
20 Med Biol, 353:169-179 (1994), and Pietersz, G. A. The linkage of cytotoxic drugs 
to monoclonal antibodies for the treatment of cancer, Bioconjug Chem, 1:89-95 
(1990). 

Thus, the present invention provides highly useful cancer-associated 
25 antigens for generation of antibodies for linkage to a number of different cytotoxic 
agents which are already known to have some in vitro toxicity and possess 
chemical groups available for linkage to antibodies. 

The present invention also relates to a process that comprises a method 
30 for producing a product comprising identifying an agent according to one of the 
disclosed processes for identifying such an agent (i.e., the therapeutic agents 
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identified according to the assay procedures disclosed herein) wherein said 
product is the data collected with respect to said agent as a result of said 
identification process, or assay, and wherein said data is sufficient to convey the 
chemical character and/or structure and/or properties of said agent. For example, 
5 the present invention specifically contemplates a situation whereby a user of an 
assay of the invention may use the assay to screen for compounds having the 
desired enzyme modulating activity and, having identified the compound, then 
conveys that information (i.e., information as to structure, dosage, etc) to another 
user who then utilizes the information to reproduce the agent and administer it for 

10 therapeutic or research purposes according to the invention. For example, the 
user of the assay (user 1) may screen a number of test compounds without 
knowing the structure or identity of the compounds (such as where a number of 
code numbers are used the first user is simply given samples labeled with said 
code numbers) and, after performing the screening process, using one or more 

1 5 assay processes of the present invention, then imparts to a second user (user 2), 
verbally or in writing or some equivalent fashion, sufficient information to identify 
the compounds having a particular modulating activity (for example, the code 
number with the corresponding results). This transmission of information from 
user 1 to user 2 is specifically contemplated by the present invention. 

20 

It should be cautioned that, in carrying out the procedures of the present 
invention as disclosed herein, whether to form immunoconjugates or screen for 
other antitumor agents using the genes and polypeptides disclosed herein, any 
reference to particular buffers, media, reagents, cells, culture conditions and the 

25 like are not intended to be limiting, but are to be read so as to include all related 
materials that one of ordinary skill in the art would recognize as being of interest 
or value in the particular context in which that discussion is presented. For 
example, it is often possible to substitute one buffer system or culture medium for 
another and still achieve similar, if not identical, results. Those of skill in the art 

30 will have sufficient knowledge of such systems and methodologies so as to be 



able, without undue experimentation, to make such substitutions as will optimally 
serve their purposes in using the methods and procedures disclosed herein. 

The present invention will now be further described by way of the following 
5 non-limiting example. In applying the disclosure of the example, it should be kept 
clearly in mind that other and different embodiments of the methods disclosed 
according to the present invention will no doubt suggest themselves to those of 
skill in the relevant art. The following example shows how a potential anti- 
neoplastic agent may be identified using one or more of the genes disclosed 
1 0 herein. 



EXAMPLE 

1 5 Determination of Gene Inhibitory Activity of an Anti-neoplastic Agent 

SW480 cells are grown to a density of 10 5 cells/cm 2 in Leibovitz's L-15 
medium supplemented with 2 mM L-glutamine (90%) and 10% fetal bovine 
serum. The cells are collected after treatment with 0.25% trypsin, 0.02% EDTA at 

20 37°C for 2 to 5 minutes. The trypsinized cells are then diluted with 30 ml growth 
medium and plated at a density of 50,000 cells per well in a 96 well plate (100 
ul/well). The following day, cells are treated with either compound buffer alone, or 
compound buffer containing a chemical agent to be tested, for 24 hours. The 
media is then removed, the cells lysed and the RNA recovered using the 

25 RNAeasy reagents and protocol obtained from Qiagen. RNA is quantitated and 
10 ng of sample in 1 uJ are added to 24 nl of Taqman reaction mix containing 1X 
PCR buffer, RNAsin, reverse transcriptase, nucleoside triphosphates, amplitaq 
gold, Tween 20, glycerol, bovine serum albumin (BSA) and specific PCR primers 
and probes for a reference gene (18S RNA) and a test gene (Gene X). Reverse 

30 transcription is then carried out at 48°C for 30 minutes. The sample is then 
applied to a Perkin Elmer 7700 sequence detector and heat denatured for 10 
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minutes at 95°C. Amplification is performed through 40 cycles using 15 seconds 
annealing at 60°C followed by a 60 second extension at 72°C and 30 second 
denaturation at 95°C. Data files are then captured and the data analyzed with the 
appropriate baseline windows and thresholds. 

5 

The quantitative difference between the target and reference gene is then 
calculated and a relative expression value determined for all of the samples 
used. In this way, the ability of a chemotherapeutic agent to effectively and 
selectively reduce the activity of a cancer-specific gene is readily ascertained. 
10 The overall expression of the cancer-specific gene, as modulated by one 
chemical agent relative to another, is also determined. Chemical agents having 
the most effect in reducing gene activity are thereby identified as the most anti- 
neoplastic. 
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WHAT IS CLAIMED IS: 



1. A process for identifying an agent that modulates the activity of a 
cancer-related gene comprising: 
5 (a) contacting a compound with a cell containing a gene that corresponds 

to the polynucleotide having the sequence of SEQ ID NO: 2 or 4 and under 
conditions promoting the expression of said gene; and 

(b) detecting a difference in expression of said gene relative to when said 
compound is not present 
1 0 thereby identifying an agent that modulates the activity of a cancer-related 

gene. 

2 The process of claim 1 wherein said gene has the sequence of SEQ ID 
NO: 2 or 4. 

15 

3. The process of claim 1 or 2 wherein the cell is a cancer cell and the 
difference in expression is a decrease in expression. 

4. The process of claim 3 wherein said cancer cell is a prostate cancer 

20 cell. 

5. A process for identifying an anti-neoplastic agent comprising contacting 
a cell exhibiting neoplastic activity with a compound first identified as a cancer 
related gene modulator using a process of one of claims 1, 2, 3 or 4 and 

25 determining a decrease in said neoplastic activity after said contacting compared 
to when said contacting does not occur. 

6. The process of claim 5 wherein said neoplastic activity is accelerated 
cellular replication. 

30 
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7. The process of claim 5 wherein said decrease in neoplastic activity 
results from the death of the cell. 

8. A process for identifying an anti-neoplastic agent comprising 
5 administering to an animal exhibiting a cancer condition an effective amount of 

an agent first identified according to a process of one of claims 1,2,3, 4, 5, 6 or 
7 and detecting a decrease in said cancerous condition. 

9. A process for determining the cancerous status of a cell, comprising 
1 0 determining an increase in the level of expression in said cell of a gene that 

corresponds to a polynucleotide having the sequence of SEQ ID NO: 2 or 4 
wherein an elevated expression relative to a known non-cancerous cell indicates 
a cancerous state or potentially cancerous state. 

15 10. The process of claim 9 wherein said elevated expression is due to an 

increased copy number. 

11. An isolated polypeptide comprising an amino acid sequence 
homologous to the amino acid sequence of SEQ ID NO: 3 or 5 wherein any 

20 difference between said amino acid sequence and the sequence of SEQ ID NO: 
3 or 5 is due solely to conservative amino acid substitutions and wherein said 
isolated polypeptide comprises at least one immunogenic fragment. 

12. An isolated polypeptide comprising the amino acid sequence of SEQ 
25 ID NO: 3 or 5. 

13. An antibody that reacts with a polypeptide comprising the amino acid 
sequence of SEQ ID NO: 3 or 5. 

30 14. The antibody of claim 13 wherein said antibody is a recombinant 

antibody. 
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15. The antibody of claim 13 wherein said antibody is a synthetic antibody. 

16. The antibody of claim 13 wherein said antibody is a humanized 
antibody. 

5 

17. An immunoconjugate comprising the antibody of claim 13 and a 
cytotoxic agent. 

18. The antibody of claim 17 wherein said cytotoxic agent is a member 
10 selected from the group consisting of a calicheamicin, a maytansinoid, an 

adozelesin, a cytotoxic protein, a taxol, a taxotere, a taxoid and DC1 . 

19. The immunoconjugate of claim 18 wherein said calicheamicin is 
calicheamicin yj, N-acetyl gamma calicheamicin dimethyl hydrazide or 

1 5 calicheamicin 9i'. 

20. The immunoconjugate of claim 18 wherein said maytansinoid is DM1. 

21. The immunoconjugate of claim 18 wherein said cytotoxic protein is 
20 ricin, abrin, gelonin, pseudomonas exotoxin or diphtheria toxin. 

22. The immunoconjugate of claim 18 wherein said taxol is paclitaxel. 

23. The immunoconjugate of claim 18 wherein said taxotere is docetaxel. 

25 

24. A process for treating cancer comprising contacting a cancerous cell in 
vivo with an agent having activity against an expression product encoded by the 
gene sequence of SEQ ID NO: 2 or 4. 

30 25. The process of claim 24 wherein said agent is an antibody of claim 13 

-16. 
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26. The process of claim 24 wherein said agent is an immunoconjugate of 
claim 17. 

5 27. An immunogenic composition comprising a polypeptide of claim 1 1 . 

28. An immunogenic composition comprising a polypeptide of claim 12. 

29. The process of claim 24 wherein said cancer is prostate cancer. 

10 

30. A process for treating cancer in an animal afflicted therewith 
comprising administering to said animal an amount of an immunogenic 
composition of claim 27 sufficient to elicit the production of cytotoxic T 
lymphocytes specific for the polypeptide of claim 1 1 . 

15 

31. A process for treating cancer in an animal afflicted therewith 
comprising administering to said animal an amount of an immunogenic 
composition of claim 28 sufficient to elicit the production of cytotoxic T 
lymphocytes specific for the polypeptide of claim 12. 

20 

32. A process for treating a cancerous condition in an animal afflicted 
therewith comprising administering to said animal a therapeutically effective 
amount of an agent first identified as having anti-neoplastic activity using the 
process of claim 8. 

25 33. A process for protecting an animal against cancer comprising 

administering to an animal at risk of developing cancer a therapeutically effective 
amount of an agent first identified as having anti-neoplastic activity using the 
process of claim 8. 

30 34. The process of claim 30, 31, 32 or 33 wherein said animal is a human 

being. 
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35. The process of claim 30, 31, 32 or 33 wherein said cancer is prostate 
cancer. 

5 36. A method for producing a product comprising identifying an agent 

according to the process of claim 1, 2, 3, 4, 5, 6, 7 or 8 wherein said product is 
the data collected with respect to said agent as a result of said process and 
wherein said data is sufficient to convey the chemical structure and/or properties 
of said agent. 
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ABSTRACT 



Cancer-linked gene sequences, and derived amino acid sequences, are 
disclosed along with processes for assaying potential antitumor agents based on 
their modulation of the expression of these cancer-linked genes. Also disclosed 
are antibodies that react with the disclosed polypeptides and methods of using 
the antibodies to treat cancerous conditions, such as by using the antibody to 
target cancerous cells in vivo for purposes of delivering therapeutic agents 
thereto. Also described are methods of diagnosing using the gene sequences. 
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